section 1 multiple Wiener integrals with respect to multidimensional Brownian motion and chaotic representations for square-integrable Wiener functionals are given. They are indispensable, but seem not to be formulated clearly and correctly before. The useful concepts and results of white noise analysis are illustrated in the section 2. Section 3 is the main part of the paper. The applications to local times are introduced in the section 4 briefly.
Multiple Wiener integrals
Let B = {(5/,-, B t ), -°o < t < °o} be a d-dimensional Brownian motion defined on a probability space (Ω, 2F, P) such that SF = σ{ (B t 
,---, B t ),
-°o < t < °°}. We will define the multiple Wiener integrals with respect bo B.
The procedure will be sketched, and all proofs omitted, since they are completely similar to that for one-dimensional Brownian motion (cf. [3] ). (1.6) /",,.,"/«/ + fe) = al^.^f) + bl nv ..., nd (g), 
White noise space
We adopt the framework of white noise analysis set by T. Hida (cf. [1] or [2] 
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Let JS(R) be the Schwartz space of rapidly decreasing functions on R. Denote by A the self-adjoint extension of the harmonic oscillator operator on L (R):
Let H n (x), n > 0, be the Hermite polynomial of order n, and
Then £ w ^ s£(R), and {β w , w > 0} is an orthogonal normal basis of L (R) and By Minlos theorem there exists a unique probability measure μ on SWCR)), the σ-field generated by cylinder sets, such that
The measure μ is called the white noise measure, and the probability space Cc/3'CR), 9(J'(β)), μ) is called the white noise space. Define (2.9)
It will be our fundamental probability space, and denote by (L ' ) the L -space on it. Set (2.10)
For each j, ξ-* X% is an isometric mapping from s3(R) into (L ' ), and can be ex- 
is a nuclear space, and its dual

P>0
Each element of G^S ) is called a test functional, and each element of (ώ ) is called a generalized Wiener functional or Hida distribution.
where «*,*» denotes the pairing between {s& ) and (s3 
and for some p > 0 _ p . In this case, we also denote Φ ~ (f n ,.. n ).
Local times of self-intersection
Let / be a bounded Borel function on R . Then it is well-known by ( Since sup^ e k (x) = O(/c ^), take /> large enough such that
Then by (3.6) and (3.7) we get d>3.
Proo/. By Fubini theorem on interchanging the order of integration, we have
Below we consider only the case of d -1 or 2. 
D
Based on Lemma 2, it is plausible to reason that Theorem 3 does not hold for d>3.
THEOREM 4.
For any bounded Borel function f and t > 0 
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On the other hand,
Hence ( 
Local times
Compared with the results and proofs in the above section, we can easily obtain the following results: This is just the ordinary definition of local times for one-dimensional Brownian motion. Obviously, we provide indeed a white noise analysis treatment of local times for one-dimensional Brownian motion. This approach applies also to local times of self-intersection for one-dimensional Brownian motion. In fact, by using 
L-Λ)
J 0<u<v<t ' -I
